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Technical Field 

This invention relates to retrieving information from one or more Web 
servers connected on a data network such as the Internet, and more specifically, 
15 to personalizing such information regardless from which Web-site it is retrieved. 

Background of the Invention 

There is a plethora of data available to users on the Internet today. With 
so much information, the user is faced with an information overload. A need 
exists for efficient filtering mechanisms that give better and faster access to data. 

20 Some sites (e.g., CNN and Quicken) address this problem by allowing a user to 
create personalized pages that contain only information that is of interest to the 
user. Other sites send notifications when the underlying data changes and some 
condition is met. Some problems with these approaches to personalization 
include: 1) personalization is limited to the information accessible from a single 

25 site; 2) personalization features are not offered by all Web sites that might be of 
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interest to a user; and 3) since sites that provide personalization require users to 
sign up, privacy issues may be involved because the user needs to divulge 
personal information when signing up thereby potentially enabling the sites to 
track the interests of the user. 

5 Summary of the Invention 

In accordance with the present invention, a user creates, from his own 
client computer through his browser operating in conjunction with a 
personalization applet or application, a personalized Web view comprising a set 
of Web clippings that contain information content from a plurality of user-selected 
10 source Web pages wherein the elements of information content of interest are 
extracted from each source Web page by the user when creating the Web view. 

Essentially any Web page can be selected by a user to be a Web clipping 
component of the personalized Web view. In creating the personalized view for 
later replay, the user accesses the source Web page of his interest, extracts 
15 those elements within the source page that he wants included within the clipping, 
defines a layout of such information content within the clipping, if necessary, and 
the layout of the clipping itself within the totality of the composite Web view. 

An important.characteristic of Web information is that it may change 
frequently. For example, news sites may be updated hourly, financial sites may 
20 update stock prices evenv 20 minutes, weather updates are provided every three 
hours, online classified adfe change daily, etc. Thus, in creating each Web 
clipping component of the c\)mposite personal Web view, the user can specify an 
independent refresh rate for tW clipping. If the user, in creating that Web 
clipping does not specify a refresh rate, then a default refresh rate is set when 
25 the Web view is active. Further, iia creating each clipping the user can specify a 
notification mechanism for alerting mm or whomever or whatever he designates 
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when the occurrence hf a specified event condition is detected upon a refresh of 
that Web clipping. Thus, for example, if a clipping on the personalized page 
contains specified currenVstock prices from a selected Web site, the user can 
incorporate as part of the personalized page a notification mechanism that alerts 
him by email, by an automatrcally generated phone call, by page, or by other 
methods, when, for example, rhere has been any change at all in the extracted 
stock information or, employing \ finer level of comparison, if one or more of the 
specified stocks has changed in value by some absolute or percentage basis 
since either the last refresh instance or since some plurality of past refresh 
10 instances. The creation of a personafWVeb view consisting of multiple Web 
clippings in which each clipping has anXindividual refresh rate and notification 
mechanism is the subject of the above noted co-pending patent application 
entitled "Method and Apparatus for Web-Site-lndependent Personalization From 
Multiple Sites Having User-Determined Indiyidual Refresh Rates", Serial No. 

15 , filed simultaneously herewith. 

When all the Web clippings that together form the composite Web view 
are created, the specification of the Web view is stored in a file for later access 
and replay. Upon retrieval of the Web view, each Web clipping specification is 
processed by the personalization applet or program by retrieving the source Web 
20 page, extracting the information content as defined by the clipping specification, 
creating a frame (or a layer) according to the layout specifications, inserting code 
into the frame to ensure that the frame is refreshed at the specified time interval 
and, if a notification is defined, executing such notification upon the occurrence 
of the specified event condition, and displaying the Web clippings in the 
25 composite Web view in accordance with the defined layout. 

Although the source Web page of a clipping may be accessible via direct 
access through the input of its URL address, some Web pages may not be 
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directly accessible and require multiple browsing steps to retrieve them. If the 
information of interest that the user wants to include within his personalized Web 
view is on such a page that is not retrievable via a direct input of a URL a 
methodology for automatically accessing such a page is employed. Whereas 

5 any Web language could be used to automate this process, a user would be 
required to write a customized program to access each such page. In order to 
build a system that is targeted to the casual user who is not a programmer, other 
methodologies are used for automatically creating such access programs as 
needed. Specifically, smart bookmarks and site descriptions are used to achieve 

10 the necessary functionality that enables direct access to the Web page 

□ containing the information that the user wants incorporated within his personal 
ffi Web view when the Web page cannot be accessed through a direct step. Smart 
n bookmarks are used to transparently record user navigation sequences, which 
i2 are then stored as a script that can later be automatically replayed to retrieve the 

15 required data. Site descriptions, provide a simple and succinct way to represent 
y the structure and contents of a Web site, and can be generated semi- 

^ U automatically by example. Given a set of such descriptions, the user is able to 

□ simply select site descriptions and contents of interest without having to specify 
how they should be retrieved. 

20 Brief Description of the Drawing 

FIG. 1 shows the architecture of a system in accordance with the present 
invention that allows a user to create and access a personal view consisting of a 
set of Web clippings from a plurality of source Web pages; 

FIG. 2 shows the elements associated with the personalization applet or 
25 program involved in creating a Web view; 
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FIG. 3 is an example of a personal Web view consisting of Web clippings 
from four different Web pages, which has been created in accordance with the 
present invention; 

FIG. 4 shows a fragment of the source Web page for one of the Web 
5 clippings in FIG. 3; 

FIG. 5 shows a fragment of the source Web page for another one of the 
Web clippings in FIG. 3; 

FIG. 6 shows the elements associated with the personalization applet or 
program involved in replaying a Web view; 
10 FIGS. 7A and 7B together show a flowchart detailing the steps for creating 

□ a personal Web view; 

FIG. 8 shows a flowchart detailing the steps for replaying a personal Web 
view; and 

FIG. 9 shows a flowchart detailing the steps for refreshing a personal Web 

15 view. 

Detailed Description 

With reference to FIG. 1, a user, through his client terminal 101 having a 
monitor 102, can create and then later replay a personalized Web view that 
contains Web clippings from one or more Web pages. In creating each Web 
20 clipping that constitutes a component of the Web view, the user can specify how 
frequently that Web clipping should be refreshed when the resultant Web view is 
active in the user's browser or on a server. Further, the user can specify if and 
how he should be notified upon the occurrence of some specified event condition 
in that Web clipping that occurs when then information content in that clipping 
25 changes upon its being updated. In creating the Web clipping from its source 
Web page, the user specifies exactly what information content that is resident on 
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that Web page that is to be extracted and included and how that extracted 
information is to displayed on the composite Web view being created. 

The creatian of the Web view is effected through the user's browser 103 
in conjunction with\a personalization applet (PA) 104 that is either stored on the 
user's machine or ia available for downloading from an accessible server on the 
Internet or a local intranet. The PA 104 enables the user to customize access 
scripts that are generated from smart bookmarks or site descriptions (an 



extension of navigation maps)| Smart bookmarks) and how they^riexreated and 
replayed, are the subject of a co-pending patent application Serial No. 
(09/387571 entitled "Methodxfor Providing Fast Access to Dynamic Content on 



the World Wide Web", filed Aiwust 31 , 1999, and inja paper entitled "Automating" 
Web Navigation with the WebvCR", by V. Anupam, J. Freire, B. Kumar and D, 
Lieuwen, Proc. of WWW, pages,^03-517, 2000, which are incorporated herein 




20 



25 



by reference. Navigation maps arathe subject of co-pending patent application 
Serial No. 09/263679 entitled "Method and Apparatus for Querying Dynamic 
Web Content", co-pending patent application Serial No. 09/263680 entitled 
"Method and Apparatus for Extracting Navigation Maps From Web Sites", both 
l\5. 1! 



filed Marches, 1999, and a paper entitled Layered Architecture for Querying 



Dynamic Web Content", by H. Davulcu, J. Freire, M. Kifer, and I. Ramakrishnan, 
Proc. ofSIGMOD, pages 491-502, 1999, which are both incorporated herein by 
reference. Site descriptions extend navigation maps in two significant ways: they 
provide more flexibility in the selection as well as\format of retrieved information; 
and they also provide a finer-grained specification \)f input and output 
parameters for retrieving information from specific nbdes in the site description 
graph. Site descriptions are the subject of a paper entitled "Personalizing the 
Web Using Site Descriptions" by V. Anupam, Y. Breitbart, J. Freire, and B. 
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Kumar, Proceedings bfDEXA Workshop 1999, pages 732-738, and is 



incorporated herein by teference. 

Each source Web page that contains information that Is included in a 
connposite Web view can be accessed either by directly accessing the URL of a 
Web page on wWh the desired infornnation resides, or by selecting a node (or a 
set of nodes) in the site description where the desired information resides 



(alternatively, handles that represent such information and that encode the 
access path to the desired information can also be selected), or by a smart 
bookmark. SelectedVnodes, handles, or smart bookmarks encode a series of 
navigation steps that lead to the Web page with the desired information. Pre- 
established smart bool^arks and site descriptions that enable a user to directly 
access desired information that would otherwise require multiple navigation 
steps by the user can be accessed either locally on the client terminal 101 in file 
105 or database 106, respectively. Alternatively, a pre-existing smart bookmark 
15 can be accessed through the World Wide Web (WWW) 107 from a server 108 
through which the desired smart bookmark is stored as a file109. Similarly, a 
pre-existing site description ca^ be accessed through the WWW 107 from a 
server 110 through which such site descriptions/navigation maps are stored in a 
database 111. If a smart bookmark or a site description is not available to 
20 access information which cannot be directly accessed through the input of a URL 
and would otherwise require a series of navigation steps to retrieve, the user can 
create either a smart bookmark or a site description on demand as the Web 
clipping is being created. Creation of such smart bookmarks and site 
descriptions/navigation maps are described in the aforenoted co-pending patent 
25 applications. \ \ 

Once a Web v/jew has been created by the user, it can be stored locally 
on the user's machine Vi a database 1 12 for later access by the user. In this 
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mode/the creation and display of the Web view through the PA acts as the 
user's perW)nal tool. All steps involved in the creation and display of the Web 
view occurs Whin the user's machine and are stored in that machine. 
Advantageously^ the user is able to maintain complete privacy over his view and 
the information in tl^t view. Alternatively, a Web view can be created through a 
personalization serversi 14 connected to WWW 107 and stored in a database 
1 1 5. Users from anywhere on the Web may then have access to the Web views 
stored in the database 115 Miich are accessed through server 114. 

The personalization applet 104, written to run on the user's machine 101 
10 in conjunction with that machine's orowser 103 can be written in the JAVA 

language or any other browser-supportable language. If running on server 1 14, 
the application performing the necessary n(nctions can be written in any 
computer language. 

With reference to FIG. 2, the methodology and software components of 
15 the personalization applet 200 used to create a Web view are shown in block 
diagram format. As previously noted, a Web view is a set of Web clippings each 
of which is derived from a source Web page. The Web clippings that together 
comprise the Web view can be created by the user one-by-one. Alternatively, 
one or more previously created Web clipping can be incorporated within a Web 
20 view as it is being created. A user, by calling upon the personalization applet 
200 through his browser, initiates the creation of a new Web view. 

The Web view manager 20l\ within the personalization applet 200 
functions to assemble various Web cHppings together to form the view. It 
provides the user with the ability to spe(^fy how the resulting information content 
in the Web clipping will be physically arral^ed in the browser. The Web view 
manager 201 is also responsible for storingVie Web view specification in 
database 212 when the Web view has been ojmpleted. 
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The Web clipping manager 202 is responsible for the creation of the 
individual Web clippings that constitute the Web view through the selection of 
access scripts, and the customization and specification of the extraction of 
requested information contentVrom the Web page that contains that information. 

5 In response to the user's request to create a Web clipping after initiating a 
request to create a new Web view, the Web clipping manager 202 signals the 
access script manager 203. The access script manager creates a script to 1) 
access a single URL if the clippingW reachable through the input of that URL; 2) 

/ read and customize an existing smart bookmark from smart bookmark file 213 to 



10 access the information to which that smart bookmark leads; or 3) read and 
customize an existing handle generated from a site description/navigation map 
from database 214 to access the information to which that navigation map leads. 
If no such smart bookmark exists, a smart bookmark can be created through a 
smart bookmark recorder/player 204 and\then saved in the smart bookmark file 

15 213. Similarly, a site description/navigation map can be created by site 

description recorder/player 205 and then saved in the site descriptions database 
214. Access script manager 203 then creates a script to access the desired 
information from the customized smart bookmark, the customized site 
description, or the direct URL, which is returned to the Web clipping manager 

20 202 together with the retrieved Web page. ThatWript consists of a sequence of 
executable steps that are going to retrieve the desired information. For a smart 
bookmark, those steps are a sequence of navigation steps. A site description is 
a tree where each node in the tree represents a Webvpage, and edges between 
nodes represent actions that are required to go from one page to the next. The 

25 tree encoded by a site description can be displayed on a GUI. The user may 
then select one or more nodes in that tree through the GIJI, and given that 
selection, algorithms as described in the previously noted\;o-pending patent 
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applications r^ating to navigation maps, are used to generate a script to access 



fj I nodes in the tree cam be selected. If a single URL is specified for the Web 
clipping, the access si^ipt for that clipping consists of a single step to retrieve 
5 that Web page at that URL 

If the access script is derived from a site description or a smart bookmark, 
certain attributes may need to be specified by the user in order to retrieve the 
requested page. Information exported by site descriptions can be represented 
by handles. Handles include the description of the information that is retrieved 
10 by the handle (for example, a relation); a set of input attributes that include the 
mandatory attributes that a user must specify in order for the information to be 
successfully retrieved, and the optional attributes that can be further specified; 
output parameters that describe which fragments of the information retrieved 
should be returned to the user; and the navigation expression that encodes the 
15 navigation process to retrieve the desired information. Note that instead of 
selecting a particular handle, a user may select specific nodes in a site 
description, in which case the navigation map associated with the site description 
is scanned, and a handle with the required navigation expression is generated. 
The navigation expression in a handle can be automatically generated as 



20 described in the algorithms in the above noted patent application, Serial No. 
09/253679. In customizing a handle to access specific information of interest, 
the user must specify the obligatory attributes, any optional attributes, as well as 
the output attributes in which he is interest. The navigation expression in the 
handle can then be executed by either a transaction F-logic interpreter, or it can 

25 be translated into another language (e.g., Java or C), compiled and executed. If 
all attributes are specified, a completely bound navigation expression is created. 
Rather than creating a completely bound expression, the user can choose to be 




Alternatively, handles that are pre-generated for particular 
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prompted to enter certain attributes when the Web view is replayed. Thus, each 
time the Web view is replayed, the user is able to specify such information. 

A smart bookmark may also be parameterized, in which case the user 
must specify the required parameters. As with site descriptions, once the 
5 parameters are specified, a completely bound smart bookmark is generated 
(similar to a navigation expression which can be replayed by a smart bookmark 
player, as described in the above-mentioned patent application. Serial No. 
09/387571 . As described above for^te descriptions, the smart bookmark need 

^ not be bound to a fixed set of attributavalues. When the Web view is replayed, 

1® the user can be prompted to enter a particular attribute value. As an example, if 
a smart bookmark is to a Web site whicnyprovides current stock ticker 
information, the stock symbols for the stoik(s) of interest will need to be inputted 
by the user. These symbols can be savecAin the Web clipping specification, in 
which case information about the same stocks will always be retrieved until the 

15 Web clipping is modified, or the user can be prompted to enter the stock symbols 
of current interest, in which case the clipping m\ not contain the information 
relating to those stocks, but will contain a specincation for the user to input those 
symbols when the clipping is later replayed. SimMarly, if the clipping is from a 
Web site that provides the current value of the user's own 401(k) plan, the 

20 attributes that are likely going to need to be specified will include, for example, a 
login and a password. Such attributes can be speciffed when creating the Web 
clipping and saved as part of the clipping so that when the Web view is later 
replayed, the Web clipping with the user's personal information is automatically 
retrieved and made part of the view. Alternatively, rather than incorporating such 

25 user-personal information into the Web view, when the Web view is later 
replayed, the user can be prompted for those particular attVibutes before the 
information in that particular Web dipping is retrieved and displayed. This 
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feature is useful not only for security reasons (e.g., a user may not want to save 
a password), but aiko for creating general clippings and views that can be shared 
by a group of users. Viote that once a generic clipping is created, users can 
download and customize them. For example, if a generic clipping is created for 
the 401 (k) site, a user may customize it with his own personal information such 
as his login name and password. 

Site descriptions provide a detailed model of a Web site that encodes the 
topology, capabilities, as well as a description of the information that the site 
exports. In particular, site descriptions may export a relational view of the 
information provided by a Web site. Thus, site descriptions allow a much finer 
customization than smart bookmarks in that sophisticated queries can be posed 
over the retrieved information. For example, the user is allowed to select output 
attributes that are a subset of the information that is retrievable, which 
corresponds to specifying projections in a relational database. 

Once the user has on his browser the page that is retrieved through the 
selected access script, and appropriately encoded in some markup language, 
the user can select those elements on the page that he wants to extract and 
incorporate within the particular Web clipping being created as part of the overall 
personal Web view under construction. Various methodologies are available for 
extracting the desired information content. Such information content may be a 
table or part of a table on the page, or any identifiable object on the page. One 
such methodology is through a GUI that enables the user to select the specific 
information on the source Web page to be included within his personal Web view 
by pointing and clicking on the information. This can be done, for example, by 
parsing the displayed page through a parser 210 to generate the document 
object model (DOM) of the source Web page, which is displayed in a separate 
window. As the user selects an element in the DOM tree, the corresponding 
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piece of the Web page can be highlighted in the browser to enable the user to 
identify his selections. Since DOM elements are uniquely identifiable in a Web 
page, the selected expression can simply use the DOM address to define which 
piece should be extracted by extractor 21 1 . Given, however, that some Web 
5 pages are dynamic and may change often, additional parameters may be 

defined in order to make the extraction more robust to changes that might later 
occur. For example, the user may specify or the parser 210 may identify strings 
that surround or are within the desired element. The inclusion of additional 
information, such as identifying strings, advantageously improves the likelihood 

10 that the Web clipping, and thus the personal Web view will retrieve the desired 
information when it is later replayed. Note that since many HTML pages are not 
well-formed, there may be missing tags, tags for different elements may overlap, 
etc., the parser must correct such page anomalies. Thus parser 210 generates 
an equivalent well-formed version of the source Web page from which a clipping 

15 is to be extracted. Although currently most Web pages are HTML-formatted, 
Web pages are likely to be formatted in the XML format or another format in the 
future. For XML pages, in particular, since they can only be displayed if they are 
valid (and well-formed), such pre-processing of the source Web page is not 
necessary. It should be noted that present invention could be used with Web 

20 pages which are formatted with any type of markup language, whether presently 
known or created in the future. Other GUIs could also be used that automatically 
generate extraction expressions. An example could be a point-and-click 
interface that lets users select portions of Web pages (as he sees them in the 
Web browser), and provides him with different levels of abstraction that 

25 correspond to a breadth-first search in the portion of the document tree that is 
visible in the browser. For example, if a user is interested in particular cells of a 
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table, he must first select the table and then, zoom into the table to select the 
desired cells. 

Once the user has specified through the GUI the one or more elements on 
the source page that he wants incorporated into the Web clipping of his personal 
5 Web view, the corresponding extraction expressions are generated by the 
extractor 21 1 . Rather than using the GUI described above to generate the 
extraction expressions, the user could specify these expressions using an 
XPATH expression (see, e.g, http://www.w3.org/TR/xpath for a description of the 
XPATH language). The user could thus write such expressions for inclusion 
10 within the Web clipping. Alternatively, a user interface similar to the GUIs 
□ described above, could also generate these XPATH expressions. 

m The inclusion of redundancy within the extraction expression is key to the 

1=3 robustness of the expression to insure that when the Web view is later replayed, 

1' the Web clipping will include the information originally intended by the user when 

15 the clipping was created, even if the underlying Web pages change between the 
:^ time the clipping is created and the time it is replayed. 

Once an extraction expression has been generated for the Web clipping 
being formed, the user can specify a refresh rate, which indicates how frequently 
the information contained within that clipping should be updated or retrieved from 
20 the Web when the personal Web view is replayed and active. If no refresh rate 
is specified, then a default value can be used. That default refresh rate may be 
whatever frequency appears in the Web page that contributes to the clipping. In 
addition, in creating the Web clipping, the user may also specify if, when, how, 
and to where notifications should be sent upon some specified event condition 
25 that can be detected upon a refresh of that clipping. Through a GUI the user can 
associate with the name of the clipping both a refresh rate and a notification 
mechanism to be implemented when the contents of the clipping change. The 
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personal Web view builder provides a notification facility that tracks changes to 
the content of a Web clipping, wherein the notification is an event condition 
action pair (C, A) such that when a certain event occurs, action A is performed. 
In order to support this feature, every time a refresh of the Web clipping is 
5 performed and a new content of that clipping is retrieved, the system saves the 
previous clipping content. The event condition is then tested against the old and 
new versions of the Web clipping content. Such an event condition can be as 
simple as "if any change occurs to the content", which can be easily determined 
by comparing the present and the past instances of the Web clipping, or as 

10 complex as "if the stock price for Lucent Technologies goes up more than 30%," 
which requires the ability to identify specific pieces of information within the Web 
clipping. It is also possible to keep N versions of a Web clipping for some 
predetermined period of time to support temporal queries such as "if the stock 
price for Lucent Technologies went up more than 30% in the past week." If the 

15 event condition holds, then action A is executed. This action can take many 
forms. For example, it can be an email message, a phone call, or a page, 
directed to the user and/or to whomever the user designates, or a popup window 
on the user's terminal to alert the user about the change. Further, it can also 
trigger the refresh of another related Web clipping within the personal Web view, 

20 such as if the stock price for Lucent Technologies goes up more than 30%, 
refresh a Web clipping within the common Web view from a news site such as 
news.com/finance. 

Once the Web clipping manager has created the extraction script and the 
refresh frequency has been specified together with an optional notification 

25 mechanism, the layout of the clipping may need to be specified if it contains 
more than one element from a source page. Further, the layout of the clipping 
with respect to entire Web view may be specified such as by specifying the size 
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of the frame that the clipping should occupy, the X,Y coordinates of where the 
information within the clipping is to be placed and other options such as, for 
example, whether or not the clipping is scrollable. A default layout can also be 
specified in which case the system will place the Web clipping in the Web view 
5 according to how the system determines them to be best placed. The layout 
may also be specified by a point-and-click-and-drag interface, where users 
visually manipulate frames corresponding to Web clippings, to resize them, and 
place them at a desired position within the Web view window. 

Web clipping manager 202, having completed the Web clipping, forwards 
10 the specification V this completed clipping to the Web view manager 201 . All the 
information that haVbeen inputted by the user that defines the individual Web 
clippings and the coniposite Web view is stored as a Web view in a database 
212 that is local to the user's machine. Alternatively, the Web view can be 
stored in a database 216 a^ociated with a trusted third party server 217 on the 
15 Web 218, which can be accessed by the user who created the Web view or any 
other user. \ 

FIG. 3 is an example of a Web view as displayed on a browser that 
includes four Web clippings: Web clipping 301 is derived from the Quicken 
(www.quicken.com) Web site; Web clipping 302 is derived from Web site from 
20 which a user's personal 401 (k) account can be retrieved; Web clipping 303 is 
derived from a CNET News Web site (news.cnet.com); and Web clipping 304 is 
derived from a CNN Web site (www.cnn.com). Table 1 shows the internal 
representation of the Web view in FIG. 3. 
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Table 1 



<webView name=" Juliana's WebView"> 
5 <clipping name="My Quicken Portfolio"> 

<clippingScript> quicken_access_script <l> 
<refreshRate minute=20> </> 

<notification condition-'change" action="email juliana@lucent.com " </> 
<extract> //html/body/tabIe[2] </> 
1 0 <layout height= 1 00 width= 1 00 x_axis=0 y_axis=0> </> 

</ciipping> 

<clipping name- 'My 401(k)"> 

<clippingScript> fidelity_access_script </> 

<notification condition="change" action="sms 9085550909" 
1 5 action="email juliana@lucent.com " </> 

<extract> //html/body/table[l] | //html/body/table [2] </> 

<refreshRate day=30> </> 

<layout > </> 
</clipping> 
20 <clipping name="News.com"> 

<clippingScript> cnetnews_access_script <l> 

<refr'eshRate hour=l> </> 

<extract> //html/body/table & contains("Personal Technology") </> 
<layout ></> 
25 </clipping> 

<clipping name="CNN Health Headlines"> 

<clippingScript> cnnnews_access_script </> 
<refreshRate hour=l> </> 

<extract> //html^ody/table & contains("Health Headlines") </> 
30 <layout></> 
</clipping> 
</webView> 



35 The Web clipping 301 from the quicken.com Web site is accessed, as 

noted in Table 1, with the quicken_access_script. which in this example 
accesses the source Web page, as shown in FIG. 4, with a direct URL. In 
particular, <clippingScript> contains a pointer to a script that has the required 
actions to retrieve the specific Web page, which in this case can be retrieved 
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with a direct URL. Since the creator of the Web view is only interested in the 
Default Portfolio that is displayed on that Web page in a table, that table, the 
second table on the Web page, is extracted for the clipping with the <extract> 
function. Further, the refresh rate for this clipping is set at 20 minutes. Thus, 
5 when the Web view is active, the script will be executed every 20 minutes. The 
notification condition upon which an action will take place is defined as "change". 
Thus, if any change is detected in that table when a refresh is performed, then 
the specified action takes place. For this Web clipping that action is specified as 
the sending of an email message to juliana@lucent.com. Further, the layout of 

10 this clipping within the Web view is specified as being 100 pixels high and 100 
pixels wide, located at the x/y 0/0 origin, which corresponds to the top left corner 
of the browser window. 

The second Web clipping 302 in the Web view of FIG. 3, is a summary of 
the Web view creator's 401 (k) plan which is retrievable through a Fidelity Web 

15 site by inputting a login name and a password and then clicking on a specific 
link. The <clippingScript> in this clipping contains a pointer to a script, 
fidelity_access_script, that has the required actions to go to the specified Web 
site, fill in the user's login and password, and click on the necessary link. That 
script uses a smart bookmark to reach the particular page at the Fidelity Web 

20 site that contains the information of interest. As previously described, that 
access script may have stored as part of the script the user's login and 
password. Alternatively, the user may customize the specific clipping within the 
Web view so that when the Web view is replayed, the user is prompted to input 
that information. In either case, the first and second tables on the destination 

25 page are extracted to form the clipping and the refresh rate is set at 30 days. 
Upon the detection of any change when a refresh is performed, two actions are 
specified: a short message (SMS) is sent to the specified cell phone number. 
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908,555 0909; and an email message is sent to the specified email address, 
juliana@lucent.com. The empty layout tag indicates that the default layout 
settings will be used for that clipping, letting the system determine the position of 
the clipping within the Web view. 
5 The third Web clipping 303 in the Web view in FIG. 3 contains the 

headlines in the Web page at the CNET News.com Web site pertaining to the 
personal technology section, as shown in FIG. 5. Since that Web page can be 
directly accessed, the access script cnetnews_access_script can retrieve that 
page with a direct URL. The <extract> calls for the table on the page containing 

10 the string "Personal Technology". The "Personal Technology" headline and each 
of the headline articles and associated summaries, which are incorporated as 
part of that table, are included within clipping 303. As can be noted in FIG. 3, 
clipping 303 is scrollable, as are clippings 301 and 302, to provide the user with 
visibility to the entire clipping. The refresh rate for this clipping is set at one hour. 

15 Thus the script is executed every hour. Since no <notification> tag is specified, 
no mechanism is employed to inform anyone upon any change in the clipping 
upon refresh. 

The fourth web clipping 304 in the Web view in FIG. 3 contains health 
related headlines from the CNN Web site. Again, since the Web page containing 
20 the desired information can be directly reached at the CNN Web site, the access 
script cnnnews_access_script can access that page with a direct URL. The table 
containing "Health Headlines" is extracted as the clipping. The refresh rate is set 
at one hour, and no notification mechanism is specified. 

A user who wants to replay a Web view that he or someone else has 
25 created that is eitner stored locally on the user's own machine in database 112 
n I (in FIG. 1) or remotely on the Web in database 1 15 in association with a server 
M 114 needs to execute a personalization Web view applet or Web view 
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application. The personalization applet necessary to run the Web view may also 
be stored locally on the user's machine or can be downloaded on demand from 
anywhere. The applet lets the user select the Web view he wants displayed and 
performs the necessary processing for displaying the Web view in the user's 
browser. Alternatively, a server elsewhere (e.g., server 120) may have a Web 
view application 121 (in C program language or any other programming 
language) running on it.Vsiven the Web view specification via a URL of where it 
is located, for example, the server on which the Web view application is running 
will execute that specificatiqi and return the final Web view to the requesting 
10 client. In this Web service model, therefore, the server on which the Web view 
i:3 application is resident can provide service to a plurality of different users who 

m only need to specify the URL of tnfe specification of the particular Web view they 

O want to execute. \ 

u In the applet scenario, a Web view becomes active when a user loads it 

15 into a browser window, and is deactivated when the browser window is closed. 
Alternatively, users may explicitly control the activation and deactivation of Web 
' t y/\e\NS. In this case, the active Web views are replayed on the background and 

:^ the resulting page is cached. If the user later tries to access this view, the 

system returns the cached page. 
20 With reference tovFIG. 6, it is assumed for purposes of example that the 

Web view specification is JStored locally in a database 601 associated with the 
requesting user's machine and a personalization applet (PA) 602 is stored locally 
on that machine. The user, when wanting to execute and replay a Web view, 
selects the desired Web view through his browser 603, which starts PA 602. 
25 The Web view manager 604 then reads the selected Web view specification in 
database 601. A clipping specification within that Web view specification is 
selected and Web clipping manager 605 calls upon access script manager 606 
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to execute thfe access script to which the clipping points. Access script manager 
606 then retrieves the Web page to which it is directed by the access script. This 
may involve executing a smart bookmark with specified inputs via smart 
bookmark recorder/player 607, which retrieves that page from over the World 
Wide Web 610; executing a navigation expression with specified inputs and 
outputs by site description recorder/player 608, which retrieves the page from the 
Web 610; or directiv accessing a Web page at a URL specified in the access 
script. For the case of a smart bookmark or navigation expression, for bindings 
not incorporated withrn the access script, the user will be prompted to input 
10 whatever information is necessary to retrieve the Web page needed to create the 
Web clipping. Regardless of from where the Web page is retrieved, it is returned 
to Web clipping managery605 where after cleaning up and parsing the page via 
the parser 615, the extracipr 61 1 applies the Web clipping's extraction 
expression to it. If a clipping is not accessible, an error message is generated for 
15 that clipping. After extractor 61 1 applies the extraction expression to the 

retrieved Web page the clipping is returned to the Web view manager 604. The 
physical view of that clipping, which can be, for example, a frame or a layer as 
specified by the Web view creator\is then created in the browser in accordance 
with the layout as defined in the clipping. 
20 Within Web clipping manager 605 clipping scheduler 612 acts upon the 

refresh rate to automatically replay the clipping at the specified intervals. Cache 
manager 613 stores the results of one or more previous clippings and notification 
manager 614 compares a just-received clipping with one or more previous 
clipping to determine whether a notification event condition has occurred. If the 
25 notification event condition has occurred, the action specified in the clipping is 
initiated. 
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Each clipping that is part of the Web view is processed in a similar 
manner either serially or in parallel with each other. The resultant Web view 
consisting of the plural Web clippings arranged in the specified layout is 
displayed by the browser 603. 
5 It should be noted that if an application is running on a server performing 

the described functions of the personalization applet, then the application must 
save the Web view states for each user who is accessing that application, which 
include the various clipping contents at least the previous refresh times. 

With reference to FIG. 7, the steps associated with creating a personal 

10 Web view are illustrated. At step 701 the user activates a personalization applet 
on his browser that is stored on his own machine or is downloaded from a 
remote site. At step 702, for a particular Web clipping that will constitute one 
clipping of a multi-clipping personal Web view, the user selects the information 
content to be included in the clipping (i.e., a desired Web page or a section of a 

15 Web page). This is done by one of the following: at step 703, if the desired 
information cannot be directly accessed by specifying a URL, choosing the 
particular site description that enables that information to be accessed from a set 
of pre-existing site descriptions; at step 704, if the desired information cannot be 
directly accessed by specifying a URL, choosing the particular smart bookmark 

20 that enables that information to be accessed from a set of pre-existing smart 
bookmarks; or at step 705, selecting the URL address at which the desired 
information can be directly accessed. Although not shown in the FIG. 7, if the 
information cannot be directly accessed by a URL and neither an existing site 
description nor an existing smart bookmark exists for accessing the desired 

25 information, then the user can create either a site description or a smart 

bookmark to access the information using prior art techniques for creating site 
descriptions and smart bookmarks, respectively. It will be assumed for purposes 
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of the present discussion that the desired information can be accessed by either 
a pre-existing site description or smart bookmark, or directly via the specification 
of a URL address. 

If the information is accessible via the selection at step 703 of a site 
5 description, then, at step 706, that selected site description is customized by 
specifying the obligatory attributes, the optional attributes, and the output 
attributes of interest. The user may choose that he be prompted for the input of 
certain attributes when the Web clipping is replayed. At step 707, the navigation 
map associated with bound site description is then scanned to generate a 
10 navigation expression. This navigation expression is then executed, at step 708, 
i;3 to retrieve the Web page containing the desired information, 

m If the information is accessible via the selection at step 704 of a smart 

1=3 bookmark, then, at step 709, the user specifies the required parameters to 

i2 create a completely bound bookmark or chooses that the user be prompted to 

15 input certain parameters during playback of the Web view. At step 710, the 
smart bookmark is executed to retrieve the Web page containing the desired 
information. 

□ If the information is accessible via the selection at step 705 of a URL, 

□ 

then, at step 711 , the Web page at that URL is retrieved. 

20 Following step 708, 710, or 711, at step 712, the attributes of the Web 

clipping are specified. These include the extraction from the retrieved Web page 
of the content of interest; the refresh rate to determine how often the information 
within the clipping should be retrieved; the notification mechanism to be 
employed upon an event condition/action pair; and the layout of where the 

25 clipping should be placed in the page and how big a frame it should occupy. At 
step 713, the Web clipping is displayed in the Web view. At step 714, a 
determination is made whether any other Web clippings to be added to the Web 
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view. If there are, then the flow returns to step 702 and the described steps are 
repeated for the next Web clipping. After all the Web clippings that are to be 
included within the Web view have been processed, then, at step 715, the 
specification of the Web view is stored in a file either locally to the user's 
5 machine or at a remote site. 

With reference to FIG. 8, the steps associated with replaying a personal 
Web view are illustrated. At step 801 , the Web view applet or application are 
started by the user that may be resident on his machine or on a server. At step 
802, the user selects a file that contains the specification of the Web view of 

10 interest and loads it into his browser. That file can be local to the user's machine 
or can be at a remote server. For each clipping in the Web view specification 
(step 803), the following are steps are performed: at step 804, the access script 
within the clipping specification retrieves the Web page containing the content of 
interest; at step 805, the content of interest is extracted from the retrieved Web 

15 page according to the extraction expression within the clipping specification; and, 
at step 806, the extracted content is displayed in the user's browser in the 
specified frame in accordance with the specified layout for that clipping. 

With reference to FIG. 9, the steps associated with refreshing a clipping 
within the Web view and performing a notification action upon the occurrence of 

20 a notification condition are shown. At step 901 , while the Web view is active, 
and at step 902, for each clipping in the specification of the Web view, a 
determination is made, at step 903, whether the time since that clipping was last 
refreshed is equal to or greater than the specified refresh rate for that clipping. If 
not, then the next clipping in the specification is examined. If it is equal to or 

25 greater than the specified refresh rate, then, at step 904. the Web page 

associated with that clipping is retrieved according to the access script. At step 
905, the content of interest for that clipping is extracted from the retrieved Web 
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page. At step 906, that refreshed extracted information is then displayed in the 
Web view according to the specified layout. Steps 903 through 906 are repeated 
for each of the clippings in the specification continuously so that when the 
refresh time for any one of the clippings is reached, its associated Web page is 
5 retrieved and the information content of interest is extracted and refreshed in the 
Web view. When after the information content of any clipping as been refreshed 
at step 905, at step 907, the extracted refreshed information is compared with 
corresponding previously extracted information. If, at step 908, from that 
comparison, the specified notification condition associated with that clipping is 

10 positive, then, at step 909, the specified notification action is performed. If that 
specified condition is not positive, then no action takes place (step 910) in 
response to the refresh of that clipping. 

As previously noted, steps described above for replaying a personal Web 
view can be performed on a user's local machine and the Web view generated 

15 displayed on that machine in the user's browser. Alternatively, these same steps 
could be performed at a network server on which the personalization application 
is resident. The user would then supply the address of where the specification of 
the particular Web view he wants displayed and the server will execute that 
specification and return the final Web view to the requesting client's browser. 

20 The foregoing merely illustrates the principles of the invention. It will thus 

be appreciated that those skilled in the art will be able to devise various 
arrangements which, although not explicitly described or shown herein, embody 
the principles of the invention and are included within its spirit and scope. For 
example, each Web clipping may include information content from more than 

25 source Web page. Furthermore, all examples and conditional language recited 
herein are principally intended expressly to be only for pedagogical purposes to 
aid the reader in understanding the principles of the invention and the concepts 
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contributed by the inventor(s) to furthering the art, and are to be construed as 
being without limitation to such specifically recited examples and conditions. 
Moreover, all statements herein reciting principles, aspects, and embodiments of 
the invention, as well as specific examples thereof, are intended to encompass 
5 both structural and functional equivalents thereof. Additionally, it is intended that 
such equivalents include both currently known equivalents as well as equivalents 
developed in the future, i.e., any elements developed that perform the same 
function, regardless of structure. 

Thus, for example, it will be appreciated by those skilled in the art that the 

10 block diagrams herein represent conceptual views embodying the principles of 
the invention. Similarly, it will be appreciated that any flow charts, pseudocode, 
and the like represent various processes which may be substantially represented 
in computer readable medium and so executed by a computer or processor, 
whether or not such computer or processor is explicitly shown. 

15 The functions of the various elements shown in the FIGs., may be 

provided through the use of dedicated hardware as well as hardware capable of 
executing software in association with appropriate software. When provided by a 
processor, the functions may be provided by a single dedicated processor, by a 
single shared processor, or by a plurality of individual processors, some of which 

20 may be shared. 

In the claims hereof any element expressed as a means for performing a 
specified function is intended to encompass any way of performing that function 
including, for example, a) a combination of circuit elements which performs that 
function or b) software in any form, including, therefore, firmware, microcode or 

25 the like, combined with appropriate circuitry for executing that software to 

perform the function. The invention as defined by such claims resides in the fact 
that the functionalities provided by the various recited means are combined and 
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brought together in the manner which the claims call for. Applicant thus regards 
any means which can provide those functionalities as equivalent as those shown 
herein. 
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